Introduction
Despite the fact that methane (CH 4 ) is the second most important anthropogenic greenhouse gas in our atmosphere, large uncertainties still exist on the location and intensity of Correspondence to: A. Razavi (arazavi@ulb.ac.be) the emission sources. These emissions are mostly related to anaerobic decomposition and can be classified into natural sources (wetlands, oceans, forests, fires, termites and geological sources) and anthropogenic sources (rice agriculture, livestock, landfills, waste treatment, biomass burning, and fossil fuel combustion). About 60% of the CH 4 released in the atmosphere is related to human activities (Denman et al., 2007) .As a result, its concentration has more than doubled since pre-industrial times, reaching 1774±1 ppb in 2005 (Forster et al., 2007) . From the 1980's, the increase in methane has been slowing down, reaching a steady state around the year 2000 (but see Rigby et al., 2008) . This phenomenon is not yet fully understood but a stabilization of CH 4 emissions has been suggested (Dlugokencky et al., 2003) . Methane also plays a key role in the chemical processes occurring in the troposphere through its oxidation by the OH radical. This reaction is the main CH 4 sink, contributing to more than 80% of its total loss in the troposphere (Denman et al., 2007) . Other minor removal processes include uptake by soil and transport to the stratosphere where CH 4 is rapidly destroyed.
Observations from space which offer a very good spatiotemporal coverage, are useful to improve our knowledge of the relative strengths of the methane sources and sinks. In recent years, different instruments on board satellites have enabled mapping the methane concentrations in our atmosphere. The SCIAMACHY instrument onboard ENVISAT, operating in the UV, visible and near infrared spectral regions has delivered annual global distributions of CH 4 (Frankenberg et al., 2006) . These have been recently revised after using a new set of spectroscopic parameters (Frankenberg et al., 2008a), leading to improved retrievals of water vapor and methane, with a net decrease of tropical CH 4 concentrations (Frankenberg et al., 2008b) . The SCIAMACHY methane distributions present high concentrations in the tropical region, which are possibly related to methane emission from terrestrial plants (Keppler et al., 2006) . This question is still subject to some controversy (Dueck et al., 2007) but has recently been confirmed in two studies (Keppler et al., 2008; Vigano et al., 2008) . CH 4 profiles can also be retrieved from thermal infrared nadir sounders, as was shown from the IMG/ADEOS mission (Clerbaux et al., 2003) and more recently from the AIRS/AQUA and TES/Aura sounders (Xiong et al., 2008; Kulawik et al., 2008) . Space-borne instruments working in a limb viewing geometry (ACE-FTS, HALOE, MIPAS) add information on the vertical distribution of methane but are only sensitive from the upper troposphere to higher altitudes (De Mazière et al., 2008; Raspollini et al., 2006; Park et al., 2004) .
The IASI (Infrared Atmospheric Sounding Interferometer) thermal infrared sounder is an instrument taking measurements of atmospheric composition and meteorology with an excellent spatial resolution and coverage, which enables the delivery of global distributions twice a day (Clerbaux et al., 2007) . Primarily designed for meteorological purposes, IASI provides also information on different trace gases important for climate monitoring (CO 2 , H 2 O , CH 4 ) and atmospheric chemistry, such as CO Turquety et al., 2009) , O 3 , HNO 3 ) and NH 3 . It also allows the detection of minor trace gases during exceptional events such as fires or volcanic eruptions (Clarisse et al., 2008) . IASI covers an extended spectral range which allows the retrieval of methane using two different spectral regions corresponding to the ν 4 and ν 3 rovibrational bands (Fig. 1) . In this work, we focus on the characterization of CH 4 retrievals from the ν 4 band and investigate the possibility of retrieving additional information on surface concentrations using the ν 3 band.
In the next section, we briefly describe the IASI measurements and the method used to retrieve methane. The importance of methane line mixing is discussed as well. Global distributions of methane retrieved from the ν 4 band are presented and discussed in Sect. 3 along with detailed characterizations of retrieved profiles in both bands. Finally, in Sect. 4 we draw conclusions and provide perspectives on future work.
IASI instrument and concentration measurement

Description of IASI
The IASI instrument, consisting of a nadir-looking Fourier transform spectrometer, was launched onboard the MetOp-A platform on 19 October 2006 and flies at about 817 km on a polar sun-synchronous orbit. It records the Earth's outgoing radiation from 645 to 2760 cm −1 with an apodized resolution of 0.5 cm −1 . Because of the wide scans across its track (2200 km swaths), IASI provides global Earth's coverage twice a day with a field of view defined at nadir by a The IASI spectral range covers entirely the ν 4 rovibrational band, corresponding to the bending mode of methane around 1306 cm −1 as well as some lines of the ν 3 band (stretching mode) near 2700 cm −1 . The region above 2200 cm −1 is significantly affected by solar radiation reflected on the Earth's surface. The use of the ν 3 band eliminates the negative effect of weak thermal contrast on the IR sounding in the boundary layer and is accordingly expected to improve the retrievals of CH 4 concentration near the Earth's surface. These two absorption regions are illustrated in Fig. 1 together with the overlapping contributions of other molecules (mainly N 2 O, H 2 O and HDO). The gray areas represent the spectral windows selected for the retrievals. These choices will be explained in Sects. 2.3 and 3.3 for the ν 4 and ν 3 bands, respectively.
Retrieval method
In this section we describe the method used to retrieve methane concentrations. The inversion model is based on the Optimal Estimation Method (OEM) (Rodgers, 2000) implemented in the Atmosphit software developed at the "Université Libre de Bruxelles". The latter also includes a sophisticated forward line-by-line radiation transfer model. For more details about the software, we refer the reader to Clarisse et al. (2008) and Coheur et al. (2005) .
Forward model
The forward calculation of the radiance at a wavenumber evaluated at the top of the atmosphere L ↑ ν (a) is made by solving the radiative transfer equation which includes one term accounting for the emission source L ↑ ν (0) attenuated when passing through the atmosphere and another for the contribution of radiation emitted by the medium along the upward path s ↑ ,
where Bν(T (s)) is the Planck function for a blackbody at temperature T (s) and τ ↑ ν (s ↑ ) is the transmittance along the path s ↑ which is given by
exp −
The sum in Eq. 2 applies over each molecular species i and the coefficients p and n i represent the atmospheric pressure and the number density, respectively. The quantity ν,i corresponds to a discrete absorption line or to a continuous band (cross section or continuum) of a given species i.
For nadir looking satellites in the IR, the source is the Earth's thermal emission. The contribution of the averaged downward flux L ↓ ν from the atmosphere, which is not absorbed by the Earth's surface needs also to be taken into account. Furthermore, for wavenumbers higher than about 2200 cm −1 , an additional term must be introduced in the definition of the radiation source in order to account for the solar radiation reflected on the Earth's surface. As a result, the source term is given by
In the first term, is the emissivity of the Earth and T skin is the temperature derived from the thermal emission of the Earth's surface. The second term represents the contribution of the downward flux L ↓ ν averaged over a half sphere. In the third term, Bν(T Sun ) corresponds to the blackbody radiation emitted by the Sun and η, the reflectance, is the fraction of solar radiation reflected by the ground. The fraction of solar radiation present in a spectrum depends on numerous factors such as the local time of the measurement, the type of surface and the angle between the sun and the satellite; but it is considered independent from frequency for the small spectral interval used here. Figure 2 illustrates the importance of reflected solar radiation in the shortwave end of IASI spectra by comparing, in brightness temperature, one spectrum measured at night and another measured during daytime with significant solar reflection.
Inverse model
Equation (1) can be written as
where F represents the radiative transfer function, y is the measurement vector which contains the recorded radiances, x represents the state vector (i.e. the atmospheric parameters we want to retrieve, which is the methane profile in our case), b are the other parameters which have an influence on the measurement (temperature and pressure profiles, instrumental properties, etc.) and ρ is the measurement noise. The inverse problem derived from Eq. (4) is generally illposed. An approximationx of the true state x can be found using the OEM described in Rodgers (2000) . This statistical approach is based on the combination of the measurement vector y and an a priori state x a which represents the best knowledge of the state x (from atmospheric model or prior measurements). These two quantities are weighted by covariance matrices, respectively S ρ and S a , which define their spectral and/or spatio-temporal variations.
If we assume that the forward model is linear, Eq. 4 becomes y=Kx+ρ and the solutionx of the OEM can be written aŝ
where A=∂x/∂x is the averaging kernel matrix and G=∂x/∂y is the gain matrix. The averaging kernel matrix represents the sensitivity of the retrieved profile to the true state and allows to characterize the retrieval in terms of vertical sensitivity. Indeed, the retrieved value at some altitude level is given by the true profile weighted by the corresponding row of A and corrected with the other terms accounting for the a priori information and the measurement noise. In addition, the trace of the A matrix, called degrees of freedom for signal (DFS), gives an estimation of the number of vertical independent pieces of information obtained. It follows also that the position of the largest diagonal element of A corresponds to the altitude where the sensitivity is the highest. In our case, the problem is moderately non-linear and may be solved through an iterative process (fit) of the form
where K=∂y/∂x is the Jacobian matrix and K i =K(x i ). The solution is obtained when convergence is achieved i.e. when | F (x i+1 )−F (x i ) | ≤0.7×σ ρ , where σ ρ are the diagonal elements of the matrix S ρ =σ 2 ρ I.
Spectral range selection
The accuracy achieved in the retrieval of trace species from remote sensing measurements relies on the performance of the sounders, on the availability of auxiliary data such as H 2 O and temperature profiles and on the quality of spectroscopic data introduced as input of the radiative transfer algorithms. Standard line-by-line spectroscopic data include line positions and intensities, broadening and shifting coefficients as well as their temperature dependence. For this work, they are taken from the HITRAN 2004 database (Rothman et al., 2005) . These parameters must be complemented by information on physical effects affecting the shape of atmospheric lines beyond the usual Voigt profile approximation. These include line narrowing and line interference effects, which are to be considered when processing high spectral resolution atmospheric spectra. In addition, the instrumental lineshape of IASI is also included in the computations. We explore here the impact of line mixing, known to affect methane spectroscopy, on the retrieval of concentration profiles of this molecule from IASI spectra in the ν 4 spectral band around 1300 cm −1 . Similar studies evaluating the impact on the methane retrievals of fine spectroscopy in the ν 3 band (Mondelain et al., 2007) have been performed using balloon and ground based high resolution spectra in solar absorption (Tran et al., 2006) . Concerning the ν 4 band, the maximum information content is centered on the methane Q branch located around 1306 cm −1 . As is obvious from Fig. 1 , this region also contains strong water and nitrous oxide lines, which complicates the retrievals. A first retrieval test has been done using the entire ν 4 spectral range. In this case, the residual was found to be significantly higher than the instrumental noise. In order to improve the fits, the line mixing parameters from Tran et al. (2006) have been used to generate absorption cross sections of methane. Figure 3 presents resulting forward simulations of IASI spectra, with and without taking line mixing into account. As can be seen in the residual (expressed in brightness temperature) the differences can reach 1 K around the methane Q branch, which is larger by more than one order of magnitude than the expected instrumental noise of IASI in this spectral region. The impact on the retrieved column was, however, found to be minor. In order to simplify the radiative transfer, we have chosen not to include line mixing in the model, but we have excluded the more strongly affected Q branch from the retrieval window to improve on the residuals. Wavenumbers above 1310 cm −1 are not taken into account in order to minimize possible effects due to the water vapor continuum. The resulting spectral window used for methane concentration retrieval in the ν 4 band thus extends from 1240 to 1290 cm −1 .
Retrieval settings
The a priori profile and variability chosen for the retrieval of methane are derived from LMDZ global model distributions . Four days corresponding to the different seasons of the year 2004 (January, April, July and October) were used to create a global mean a priori profile from 0 to 60 km and an associated a priori covariance matrix. Owing to the fact that the LMDZ model is mainly dedicated to the troposphere, the a priori has been connected above 20 km to the one used in previous studies (Turquety et al., 2004) . As the model usually tends to smooth the spatial variability, we have also chosen to multiply by 2 the S a covariance matrix built from LMDZ. Figure 4 presents on one hand the a priori profile and its associated variability limited on both ends by the standard deviation value, and on the other hand the surface plot of the S a matrix which also highlights the a priori vertical correlation between the layers. It can be seen that the model S a matrix shows a large correlation length (about 8 km), with off-diagonal elements that still make up half of the ground variability in the middle troposphere (the off-diagonal elements correlating the free troposphere to the surface range from 1 to 3% while surface variability is about 5%). Preliminary tests suggest that using a different covariance matrix with uncorrelated layers does not significantly increase vertical sensitivity. Although the same prior information is used for different locations in order to avoid a dependence upon the a priori on the latitudinal scale, it is noteworthy that North-South gradients are present in the model (6.8% in the troposphere from 0 to 10 km and 2.9% in the lower stratosphere from 15.5 to 20 km between the NH from 30 • to 90 • and the SH from −30 • to −90 • ). The diagonal elements of the measurement covariance matrix S ρ are given by σ ρ =2.00×10 −6 W/(m 2 sr m −1 ), which is in good agreement with the IASI instrumental noise in the ν 4 spectral region of interest.
Results
Vertical sensitivity of the measurement
IASI provides information on some trace gases (including CH 4 ) with limited vertical resolution ). The averaging kernels corresponding to three typical cases of methane retrievals in the ν 4 spectral region (tropical, midlatitude and polar observations) are represented in Fig. 5 . Note that the averaging kernels are plotted against the middle of the retrieval layers in such a way that the first point is located at 1.5 km (0-3 km layer). The retrieval was set-up for partial columns of 3 km thickness, extending from the ground up to 21 km. These partial columns were chosen to fully characterize the measurement even though the different levels are correlated through the S a matrix. It follows from the shape of the averaging kernels that the IASI measurements have a maximum sensitivity to methane in the middle troposphere, between approximately 4 and 10 km and between 7 and 14 km for tropical regions. The resulting DFS for the 3 scenes shown in Fig. 5 are equal to 1.16, 1.04 and 0.92, respectively (this is smaller than for CO where the DFS frequently reaches values above 1.5, see Turquety et al., 2009 ). Even in the most favorable situation (hot tropical scene) the decorrelation of two tropospheric columns is not possible. It follows that we consider only the total columns for the derivation of global distributions. The column is mostly driven by the free troposphere where IASI sensitivity is highest. A typical error budget for methane retrievals in the ν 4 band is provided in Fig. 6 . The total retrieval error varies between 1 and 2.5% in the troposphere below 12 km, closely following the shape of the a priori variability. It provides an improvement on the a priori uncertainty of about a factor 2 from the Earth surface to about 12 km height. In the upper troposphere, the sensitivity slightly decreases leading to a gain of 1.5 with respect to the variability. The total error is mostly driven by the smoothing error. Other significant sources of error are introduced from the instrumental noise (referred here as the measurement error) and to a lesser extent from the uncertainties in the fitted humidity profile. The retrieval error of the methane total column (from 0 to 21 km) resulting from the OEM can be as small as 1%. However, the value of the column error is intimately related to the a priori variability and correlations between the levels of the profile. Considering that much larger variability can occur in the boundary layer nearby source regions, where IASI is less sensitive, this value is obviously a lower bound to the error: in fact it is only valid for cases which are included in the ensemble of profiles used to built the a priori matrix. Other cases, and in particular those showing enhancement in the boundary layer will not be reproducible with this accuracy.
In order to better show this, we have tested the IASI capability to detect a CH 4 source region with forward model simulations. Figure 7 provides the transmittance differences in the spectral range selected between the methane a priori profile and a 200 ppb methane increase in the boundary layer. Simulations with different values of thermal contrast (i.e. the difference between the ground temperature and the temperature of the first atmospheric layer) from +0.5 to +20 K have been performed. The comparison between these simulations and the IASI noise (green curve) shows that IASI should de- tect the 10% increase of CH 4 for cases when the thermal contrast exceeds 5 K although the constrain of the S a matrix will induce some underestimation. A full error characterization will have to be evaluated at a later stage by a detailed validation exercise.
Global distribution
In this section, we show the preliminary global distribution of methane total columns assessed from the IASI sounder; as explained before the columns are representative of the middle troposphere (see the averaging kernels on chosen to limit the retrieval to near-nadir spectra (satellite zenithal angles ≤3 • ) during 7 successive days, from 4-10 October 2008. The a priori profiles used for temperature and humidity are those disseminated operationally by EUMETCast along with cloud information (pressure, temperature and coverage). Only cloud-free observations as characterized with the level 2 data (cloud coverage ≤15%) have been processed. In addition, some filters were applied after the methane retrievals: total columns corresponding to a RMS of the difference between the observed and calculated spectra higher than 4×10 −6 W/(m 2 sr m −1 ) (i.e. about twice the instrumental noise in this spectral region), with an emissivity (calculated as the average from 12 channels from the Moderate Resolution Imaging Spectroradiometer/Terra climatology) lower than 0.96 and with a relative error (accounting only for the retrieval error provided by the OEM) exceeding 1.5% on the total column were filtered out.
In the retrieval we find that the retrieved columns of CH 4 are too large by about 8% as compared to the range of values reported in the literature, either from the satellite or from the ground. This overestimation is likely due to retrieval problems in this difficult spectral region where many parameters are likely to affect the baseline radiance (emissivity, ground temperature, water continuum). In order to minimize these effects, we have chosen here to normalize the CH 4 retrieved columns by those of N 2 O, simultaneously retrieved in that same spectral window. This also allows to reduce the impact of the ground altitude on the total column, as also done in SCIAMACHY retrievals where the methane columns were divided by the CO 2 column (Frankenberg et al., 2006) . The formula we used is
where vmr ret.
is the methane column averaged vmr, T C ret. is the retrieved total column of methane or nitrous oxide and vmr ref N 2 O = 319 ppb is the reference mixing ratio of N 2 O as given in (Forster et al., 2007) .
The global distribution (see Fig. 8 ) is illustrated on a 4×4 • grid. High values found over the Antarctic are rejected by posterior filters but some unrealistically large values above these cold regions remain (not shown on the figure). Excluding these extremes values, the methane normalized mixing ratios range from 1.65 in tropical regions up to 1.88 ppm at high northern latitudes with a distinct North-South gradient. The cut-off from low to high concentrations is located around 20 • N with a further steady increase towards the polar region. The elevated methane concentrations at mid and high latitudes could be related to the locations of large methane emission sources (such as rice agriculture, livestock and wetlands).
Comparing the global distributions of total columns with other satellites is a difficult task, mainly because of the vertical sensitivities inherent to each observing modes. For example, regarding the AIRS distribution (Xiong et al., 2008) , the observations are expressed in mixing ratios for two vertical layers (150-250 hPa and 450-550 hPa) averaged for the month of August 2004. Given the IASI vertical sensitivity, the comparison with the layer between 450 and 550 hPa is more relevant. The range of IASI methane column averaged vmr is in good agreement with the AIRS mixing ratios corresponding to partial columns (extending from 1.65 to 1.9 ppm) and the North-South gradient is similar in strength and location. The tropical IASI distributions shown in (Crevoisier et al., 2009) give as well similar concentrations. However, our methane averaged column present lower values in the tropics (about 20 ppb) than both products, indicating the possible contamination by water vapor in humid regions. Concerning SCIAMACHY, the methane product is an averaged Fig. 9 . Simulations of two spectra with a difference of 5% in the methane total column. In addition, the difference in radiance is compared to the IASI spectral noise.
vmr more representative to the lower troposphere than the IASI one (Frankenberg et al., 2008b) . The concentration range is therefore slightly different (1.63 to 1.81 ppm for SCIAMACHY) and only enables the qualitative comparison between the two global distributions. Doing this, we observe that the latitudinal gradient from the yearly averaged distribution of SCIAMACHY is sharper and located farther south. It also points out strong methane emissions in various parts of the world. It is worth noting that important sources over Southeast Asia in summertime that were reported from AIRS (Xiong et al., 2008) , and also identified in independent IASI retrievals (Crevoisier et al., 2009) , are not seen here. This might be due to the fact that different time periods are analyzed, and both emission sources and sensitivity to the surface vary as a function of the season..
Additional information from the ν 3 band
One of the advantages of the extended spectral range of IASI is the presence of some P lines of the methane ν 3 band. Owing to the influence of solar radiation reflected on the Earth's surface from 2000 cm −1 onwards (see Fig. 2 ), this spectral region is expected to provide additional information on CH 4 in the boundary layer. The signal-to-noise ratio in this part of the IASI spectrum is, however, much smaller than in the ν 4 region and depends significantly on the intensity of the solar reflection (i.e. on the reflectance parameter, η in Eq. 3). Methane retrievals from this part of the IASI spectra are performed considering a wide range (from 2527 to 2760 cm −1 , shown in gray in Fig. 1 ) which allows the simultaneous retrieval of the reflectance. The contribution of nitrous oxide and HDO are also taken into account in the retrieval process. Figure 9 shows that a value of reflected solar radiation η = 5×10 −6 is not sufficient to increase the signal-tonoise such as to observe a variation of 5% in the total column of methane. In order to improve on the signal-to-noise and make adequate use of the ν 3 absorption band, 4 contiguous IASI measurements (50×50 km) have been averaged.
As an example, the average is performed here on 4 spectra measured on 20 January 2009 above the Indian ocean (around −6.81 • latitude and 78.02 • longitude). This sunglint contaminated spectrum is characterized by a fitted reflectance of 6.54×10 −6 . Figure 10 illustrates the vertical sensitivity achievable using the ν 3 band in comparison to using the ν 4 band. The combination of both bands in a joint retrieval is also shown. The retrieval of methane from the ν 4 band provides, as shown earlier, higher sensitivity in the mid to upper troposphere and low sensitivity below 2 km. In contrast, the ν 3 band contains the maximum information from the ground to 4 km, complementing the information from the ν 4 band. The simultaneous fit of the two spectral regions leads accordingly to an improvement of sensitivity throughout the troposphere as compared to the bands used individually. In particular, it allows a better decorrelation of two partial columns (from the ground to 8 km and from 8 to 15 km). In terms of vertical independent pieces of information, the DFS values range from 0.91 using the ν 3 band alone, 1.22 using ν 4 and up to 1.46 using both bands simultaneously. The simultaneous retrieval allows thus for a gain of 0.24 DFS, which corresponds principally to the increase of sensitivity near the ground.
The CH 4 profiles retrieved, using those different choices of spectral windows and corrected in the same way has the total columns with N 2 O, are shown in Fig. 11 for the selected scene together with the associated errors. The blue and orange curves correspond to the retrieval of methane from the ν 4 and ν 3 bands, respectively. Care should be taken in interpreting these values as high water vapor concentrations are present in this region, which could bias the methane retrieval (as mentioned in the global distribution description), Using the same a priori profile (black curve), the blue profile is derived from the ν 4 band, the orange one from the ν 3 band and the green profile results from the simultaneous inversions in both bands.
ν 4 bands to the vertical structure. The retrieved profile from the spectral range around 2700 cm −1 (orange curve) departs mostly from the a priori in the lower troposphere, illustrating the sensitivity present in these layers. In addition, we observe that the profile retrieved using both bands (green curve) is similar to the profile derived from the ν 3 band alone, except from a shift towards the retrieved profile using the ν 4 band alone, confirming the complementarity of the two windows in terms of vertical sensitivity. In order to fully determine what the methane retrievals in the ν 3 band have to offer, more tests must be conducted. We expect to observe a larger signal for off-nadir recorded spectra as the angle between the sun and the satellite plays a significant role in the reflectance value. However, due to the decrease of the surface temperature, lower sensitivity is expected at high latitudes.
Conclusions and perspectives
Thanks to the wide spectral range and low instrumental noise of the IASI/MetOp thermal infrared sounder, methane may be retrieved in two different spectral regions which lead to different vertical sensitivities. We have firstly derived global distributions of methane averaged column vmr (normalized with the nitrous oxide column) using the ν 4 absorption band. The retrieval spectral range, extending from 1240 to 1290 cm −1 , has been chosen in order to avoid the spectroscopic line mixing issues that can affect the methane retrievals, especially in the Q branch. The resulting global distribution of one week in October 2008 shows a clear NorthSouth gradient with a sharp increase (up to 7.9% higher in the Northern hemisphere in comparison with tropical methane) from 20 • N to higher latitudes. We have shown that these distributions retrieved from the ν 4 band are mostly representative of methane concentrations in the middle troposphere, from 4 to 10 km. The retrieval error (which only accounts for the smoothing error, measurement error and the error from the humidity profile) estimated in this study is to be considered as a lower bound to the error in case of background methane profiles. As discussed in Sect. 3.1, a more quantitative evaluation of the accuracy associated with the IASI CH 4 product will only be possible by performing a large validation exercise, which is outside the scope of this paper.
In this work, we have also demonstrated the possibility for IASI to add information on methane in the boundary layer using information from the ν 3 band when the reflected solar radiation is high enough. Further studies will be conducted on a larger scale to work out the full extent of what this spectral region has to offer.
Further improvements in the IASI processing chain will be implemented in the near future. In particular, a faster retrieval method (FORLI which stands for Fast Operational Retrievals on Layers for IASI) based on lookup tables is currently under construction. This software will be able to provide nearly operationally the distributions of methane. This method has been successfully applied to nitric acid ) and carbon monoxide .
The retrieval of methane global distributions daily will obviously be a major advance which will allow to take advantage of the IASI potential in terms of spatio-temporal coverage and will also allow systematic validations with other available spaceborne (AIRS, SCIAMACHY) and groundbased measured data.
